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(57)Abstract: 

PURPOSE: To provide a good on/off symmetry at a 
relatively low applied electric power and to obtain a 
reduced tolerance range with respect to the operational 
wavelength of incident light by providing at least a single 
narrow forbidden band layer which is intrinsically lattice- 
unconforming, into a wider forbidden band p-i-n 
structure. 

CONSTITUTION: A semiconductor element 110 
comprises a p-i-n structure, spacer regions 1 1 3 and 1 1 5 
and a quantum well region 114 are intrinsic, that is not 
doped, and contact region 111 is of a p-type material, 
while a contact region 112 is an n-type material. The 
quantum-well region 114 comprises a quantum- well 
layer which is one of a narrow forbidden band of a lattice 
unconformable semiconductor material interfacing on 
both sides with a barrier layer of lattice unconforming 
semiconductor material of a wide forbidden band. In 
order for expansion to a different initial growth plane to 
take place, a sufficient magnitude of distortion, is 

required so that with lattice unconformity in the quantum- well layer causing a biaxial distortion, 
a distortion in the axial direction, where electrons and positive holes inside the quantum-well 
region are polarized in the direction opposite to that of the' electric field applied to the structure 
<hhi> is generated. Here, h and i are integers which are 1 or larger. 
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